Gpos-PLoc: an ensemble classifier for predicting subcellular localization of Gram-positive bacterial proteins.
A statistical analysis indicated that, of the 35,016 Gram-positive bacterial proteins from the recent Swiss-Prot database, approximately 57% of these entries are without subcellular location annotations. In the gene ontology database, the corresponding percentage is approximately 67%, meaning the percentage of proteins without subcellular component annotations is even higher. With the avalanche of gene products generated in the post-genomic era, the number of such location-unknown entries will continuously increase. It is highly desired to develop an automated method for timely and accurately identifying their subcellular localization because the information thus obtained is very useful for both basic research and drug discovery practice. In view of this, an ensemble classifier called 'Gpos-PLoc' was developed for predicting Gram-positive protein subcellular localization. The new predictor is featured by fusing many basic classifiers, each of which was engineered according to the optimized evidence-theoretic K-nearest neighbors rule. As a demonstration, tests were performed on Gram-positive proteins among the following five subcellular location sites: (1) cell wall, (2) cytoplasm, (3) extracell, (4) periplasm and (5) plasma membrane. To eliminate redundancy and homology bias, only those proteins which have < 25% sequence identity to any other in a same subcellular location were allowed to be included in the benchmark datasets. The overall success rates thus achieved by Gpos-PLoc were > 80% for both jackknife cross-validation test and independent dataset test, implying that Gpos-PLoc might become a very useful vehicle for expediting the analysis of Gram-positive bacterial proteins. Gpos-PLoc is freely accessible to public as a web-server at http://202.120.37.186/bioinf/Gpos/. To support the need of many investigators in the relevant areas, a downloadable file is provided at the same website to list the results identified by Gpos-PLoc for 31,898 Gram-positive bacterial protein entries in Swiss-Prot database that either have no subcellular location annotation or are annotated with uncertain terms such as 'probable', 'potential', 'perhaps' and 'by similarity'. Such large-scale results will be updated once a year to include the new entries of Gram-positive bacterial proteins and reflect the continuous development of Gpos-PLoc.